A discussion of the contention of Dr. Ivan Hall and others that mor-. phology (in the broad sense) should constitute the sole basis of differentiation of genera. It is concluded that a restriction of freedom in the choice of criteria for differentiation of genera is unwise, and would interfere seriously with a satisfactory natural grouping of microorganisms, 7 on October 28, 2017 by guest
Differentiation into the 2 species is established upon the basis of the morphology, flagellation, cultural characters, and habitat of the organisms.
Perhaps the most constant of the physiological properties of the root nodule bacteria is their ability to cause the formation of nodules upon certain species of the Leguminosae and not upon others. Certainly from the practical standpoint of the scientific worker, this is one of the most important characters of the organism. For the past several years, a utilitarian classification into "cross-inoculation" groups has been in use by students in this field. Recently with careful and detailed study of these organisms it has been shown that the members of each "cross-inoculation" group differ from those of each of the others, in some or all of the following points: morphology, cultural characters, physiological properties, and serological reactions.
In view of the fact that the root nodule organisms naturally fall into several groups, each of which presents definite and constant characters differentiating it from all other organisms, and because of the confusion arising from the present system of classification, it is proposed that several separate species be established. The genus, Rhizobium, is retained and the rules of the Bacteriological Code on Nomenclature, as adopted by the Society of American Bacteriologists, are followed in choosing species names. Species identification is based upon the morphology, cultural characters, physiological properties, and serological reactions of the bacteria. In each case where sufficient study has been made to render it possible, a species is established for each "cross-inoculation group." 0TWENTY-NINTH ANNUJAL MEETING divided into 5 parts and each adjusted to a different pH, i.e., 6.0, 6.5, 7.0, 7.5, and 8.0 Beginning with the media containing the dyes in amount of 1 to 100,000 various lactose fermenting organisms, which do not belong to the colon-aerogenes groups but which might occur in water and milk, were tried. The percentage of bile and dye necessary to prevent the growth of these organisms was determined. The growth of the majority of these organisms was completely retarded by a dilution of 1 to 35,000. Starting with this dilution the various members of the colon-aerogenes groups were studied in the different media with the idea of determining the best percentages of bile and the various dyes for use in media for the presumptive test in the examination of milk and water.
6. The Fermentation of Glucose by Bacteria of the Genus Serratia. C. S.
PEDERSON AND R. S. BREED, AgricuItural Experiment Station, Geneva, N. Y. A group of 6 cultures, found by an intensive bacteriological study to be representative of a large collection of cultures of the genus Serratia, was studied quantitatively with respect to their action on glucose. The purpose of this work was to secure information that would assist in differentiating the species in the genus and aid in working out the relationship between these organisms and those included in the colonaerogenes-proteus group.
A 1 per cent Difco peptone, 3 per cent glucose medium was used for this study, the reaction being kept at neutrality by use of calcium carbonate. The flasks of media were incubated at 250C. for one month.
The first 2 cultures which are representative of the species Serratia marcescens Bizio (Bacillus prodigiosus) formed the following products: acetic, formic, succinic and levo-rotatory lactic acids, ethyl alcohol, acetyl methyl carbinol, butylene glycol, carbon dioxide and a trace of hydrogen. The 2 cultures proved to be almost identical in their fermentative powers.
The second pair, representative of the species Serratia indica Bergey were found to produce the same products with the exception of hydrogen, but in slightly different proportions.
The last pair, which according to numerous cultural tests varied but slightly from each other, were found to be entirely different. One of these, culture 261, which was received from the Hygienic Laboratory at Washington under the label B. prodigiosus and probably came originally from the Pasteur Institute, Paris, produced inactive lactic acid, hydrogen in a greater proportion, as well as the other products named above. The second culture, K6, came from the Kral collection under the label B. rubrum Kiel (B. balticum), and was isolated by Lubinsky, Pasteur Institute, Kiew. It varied in that it produced inactive lactic acid in a greater proportion, gave less carbon dioxide and more hydrogen than S. marcescens, and in this medium produced not more than a trace of acetyl methyl carbinol or butylene glycol. Ps. aeruginosa in peptone solutions and in glucose peptone solutions containing concentrations of peptone from 0.1 to 5 per cent show that the extent of nitrogen metabolism by this organism has a profound effect on glucose metabolism. In cultures in which the peptone content is 2 per cent or more, glucose is utilized in large amounts, but the pH does not fall below neutrality, but rather soars to the limiting alkalinity. In concentrations below 2 per cent an acid reaction is generally produced and less glucose is used. In concentrations of peptone below 1 per cent the limiting acidity for the organism is reached in a few days and only small amounts of glucose are metabolised. Similar results a,re obtained where 0.3 per cent meat extract is added to the medium.
In mediums containing other sugars an acid reaction is not given even *in solutions of peptone as low as 0.5 per cent. The pH curve does lie however consistently below that of a sugar free bouillon of the same composition when maltose, mannite and glycerine are used. By a different 'method it is shown that many substances other than glucose are utilizable by Ps. aeruginosa as a carbon source. In a medium consisting of 1 per cent ammonium tartrate and minute quantities of mineral salts this organism will not grow. When certain sugars and alcohols are added to this basic medium a good growth is obtained. Among such fermentable substances are, glucose, levulose, galactose, glycerine, mannitol, maltose, xylose, sorbitol and inositol. Lactose, saccharose and arabinose fail to stimulate growth. Not only in its own cultures does the nitrogen metabolism of Ps. aeruginosa exert a profound effect on carbohydrate metabolism but when grown in symbiosis with such rapidly fermenting organisms as B. coli and B. gasoformans, a similar effect is seen in the increase of pH and sugar decomposition.
It is believed that the action of Ps. aeruginosa in all these cases is to keep the acidity down by means of alkaline substances formed in its very active metabolism of the nitrogenous constituents of the medium, *thus permitting a longer carbohydrate splitting activity of the organism. These results assume heightened interest in the light of the very recent work of Raschevsky which on thermodynamic grounds seems to realize the position, viz., that there are experimental conditions where there is not even the necessity of invoking the charge factor in the suspension stability of organic particles.
12. Method of Testing Antiseptics. GEORGE F. REDDISH, Hynson, Westcott and Dunning, Baltimore, Md. In a previous publication I have taken the privilege of defining antiseptics as follows: "Antiseptics are substances which, when applied to micro6rganisms, will render them innocuous either by actually killing them or preventing their growth according to the character of the preparation or the method of application." In testing antiseptics, therefore, we must consider the character of the preparation and then the way in which it is to be used in practice. This means that the old phenol coefficient method with B. typhosus as the test organism will not be applicable for testing antiseptics except as a means for controlling uniformity of manufacture. The present study has covered many kinds of antiseptic preparations, including ordinary liquid antiseptics, antiseptic ointments, oils, toothpaste, shaving cream, suppositories, antiseptic soaps, gauze, adhesive, catgut, etc. The ordinary test for germicides as we have known it in the past would not be applicable for most of the antiseptic preparations we know today. Anaerobes produce a high level of reduction potential and give evidences of the induction of a hydrogen over-voltage. That is, the reduction intensity reaches and then passes above the equilibrium state of hydrogen at atmospheric pressure; and indeed such cultures liberate hydrogen at this stage. Calculation shows that, corresponding to this reduction potential, the pressure of oxygen theoretically in equilibrium with the system under measurement is of the order of 10-82 atmosphere.
In a deep semifluid anaerobe culture with surface exposed to air, the reduction potential at different levels is very high except near the surface. In the case of C. welchii, the high reduction potential accompanied the turbidity of growth up to about 1 mm. from the surface within twenty-four hours. Dack that neither of these organisms will grow when inoculated into the unheated bacterial-free filtrate from an aged culture of the other organism. Likewise the growth of either of these organisms is inhibited in its own filtrate.
These observations have been confirmed by us. It has been found that the failure of these organisms to grow satisfactorily in such filtrates is apparently due to the exhaustion of some essential food constituents. For example, if to a sporogenes filtrate some sterile nutrient broth is added, Clostridium botulinum is able to make a vigorous growth. Similar results were obtained with Clostridium sporogenes in botulinum filtrate, and with each of these organisms in its own filtrate. The Gram-negative coccus occurred in all but 5 of the 37 subjects.
It was probably M. gazogenes of Lewkowicz (Staph. parvulus of Veillon and Zuber). The Gram-positive coccus was found in 2 of the subjects with colds. It formed irregular, confluent zones of hemolysis about groups of colonies on blood agar. We can find no similar organism described in the literature.
Of the 4 species of Gram-negative bacilli, 1 resembled Olitsky and Gates' Group I; the other 3 apparently have not been described before. One of these latter, isolated from a case of acute rhinitis, was long and threadlike. It A farm grain drill, of the shovel type with fertilizer attachment, was rebuilt so that 5 rows of seed were drilled at one time, the fertilizer being placed in 4 different positions with respect to the seed: 4 inches at the side of the seed, with the seed, 1 inch below the seed, and on the surface of the soil, above the seed. The fifth row was left unfertilized as a control.
Three fertilizers, 0-16-0, 0-14-4, and 0-10-10 were each used at 4 different rates: 100, 200, 300, and 400 pounds per acre. In all, 60 rows, 31 rods long were used with 3 additional rows of sterilized seed as checks on field sterility. Manchu seed that had been inoculated with a pure culture was used. The studies were conducted on Wooster Silt Loam in 1926 and on Canfield Silt Loam in 1927. These soils had not previously been seeded to soybeans nor fertilized within eight years. Germination of seed, green and dry weight of nodules from 25 plants, percentage of plants inoculated, dry weight and nitrogen content of entire plants, and weight of seed from one-rod rows were determined.
The fertilizers gave marked increases over the control rows, in the weight of nodules, the percentage of plants inoculated, the weight and total nitrogen content of plants, and the weight of seed produced. Fertilizers placed at the side, with, and below the seed, in general, gave greater increases than those placed above the seed.
The 0-16-0, 0-14-4, and 0-10-10 gave respectively increasing weights of nodules and nitrogen content of plants. The 0-16-0, however, gave consistently greater weight of seed than the other fertilizers. The different fertilizers gave no appreciable differences in weight of plants.
Toxicity of the fertilizers was not evident except when placed with the seed. When so placed, the higher additions reduced the germination to 30 per cent as compared with the controls. Toxicity was evidenced in increasing amounts in 0-16-0, 0-14-4, and 0-10-10 respectively.
The experiments indicate that the proper placing of a sufficient amount of one of these fertilizers may appreciably increase the inoculation and yield of soybeans on some soils. An experiment by us in co6peration with F. 0. Adams of the Detroit Health Department in which we pasteurized milk for thirty minutes at 1430 to 1450F. in test tubes, yielded the following results along with others where normal reduction in count occurred: Number of bacteria per cubic centimeter in samples of raw milk, 65,000, 118,000, 3,500,000, 3,800,000, 3,200,000; Number of bacteria per cubic centimeter in same samples of milk after pasteurization, 5,000,000, 5,000,000, 5,000,000, 4,500,000, 3,000,000.
These results show extraordinary increase in the count of pasteurized milk over the raw count in 2 instances and in 3 instances no appreciable reduction in count by pasteurization.
Unexpected high counts of pasteurized high grade raw milk and of certified milk were obtained in another series. The pasteurization was carried out in test tubes for thirty minutes at 145°F. The counts of the raw milk were made by both standard plates and Frost little plates, while the counts of the pasteurized milk were made by the latter method.
The foregoing examples are presented merely to point out the existence of a problem, for information to explain them adequately is not available. Enough progress has been made in the study of the problem to indicate the importance of the influence on counts of thermophilic and heat resistant flora as well as the influence of previous refrigeration of milk in preventing growth on plates. The reduction of methylene blue in milk took place over a zone somewhat more positive than the theoretical for this dye at this pH. This was probably due to the influence of another oxidation-reduction system or systems in the milk. A slight but inconsequential "poising" effect due to the methylene blue was observed.
Some Factors that May
The effect of oxygen upon oxidation-reduction potentials and upon the reduction of methylene blue points to the conclusion that the reduction of this dye in milk may not indicate absence of oxygen. Comparative reduction times for 3 indicators show that as a test of quality in milk the use of a dye reducing at a more positive potential than that at which the reduction of methylene blue takes place is unsound. A faint blue color frequently persists in the milk for some time after the bulk of the methylene blue has unquestionably reduced. It is suggested that this is due to an impurity in the dye which reduces at a potential more negative than does methylene blue.
14. Some Non-Spore-Formting Thermoduric Bacteria from Pasteurized Studies in a large plant using a continuous flow type pasteurizer that is in operation for five to seven hours daily revealed the presence of obligate thermophiles. Microscopic examination showed the predominant flora of the milk towards the end of the run to be large rods among which spores were frequent. Among other characteristics these organisms curdled and digested milk at pasteurizing temperatures. Microscopic examination showed the foam to contain large numbers of large rods. A spore-forming, facultative thermophilic rod which produced a rennet-like curd in milk followed by digestion was isolated from the foam.
Studies on skim milk from the hot wells of a milk powder plant disclosed at least two types of spore-forming thermophiles (probably facultative) to be present. These organisms in pure culture were able to grow abundantly in milk incubated at 560C., and one type caused a distinct increase in the acidity of the milk. HUCKER, Agricultural Experiment Station, Geneva, N. Y. A study of 82 strains of cocci resisting pasteurization indicated that S. thermophilus, Orla-Jensen, is the predominating coccus in pasteurized milk. Of the other lactic acid streptococci S. faecium, Orla-Jensen, and S. liquefaciens, Orla-Jensen, were found, both of which, in many instances, are able to resist the usual pasteurization temperatures.
Of the total number of strains studied, 31 proved to be micrococci, although no The average germ content of the milk from the udders of the cows examined was in excess of 500 per cubic centimeter, the figure found by Harding and Wilson (1913 The number of bacteria in butter is much smaller than the number of moisture droplets, consequently, there must be many droplets free from bacteria, and as there is practically no connection between the droplets, they remain sterile and unchanged. A computation shows that with 30,000 bacteria per gram of fresh butter, the droplets under 100,u diameter are hardly infected. If fresh butter contains 15,000,000 cells per gram, however, practically all droplets over lO,u and also a large number of the smaller ones contain bacteria, and less than 3 per cent of the moisture in butter remains sterile.
It was possible to separate the larger droplets from the smaller ones by centrifuging at different temperatures. But the number of bacteria was smaller in the larger droplets on account of adsorption. Even in butter a few hours after churning when we should expect a perfectly uniform distribution of bacteria, the small droplets contained about 10 times as many bacteria as the first centrifugate representing the larger droplets. This ratio decreased as the butter became older.
In order to get results uninfluenced by adsorption and to prove the more complete deterioration in the larger droplets in spite of the apparent contradiction of the plate counts, the hydrogen ion concentration was determined. In a seven-day-old butter, not washed, the first centrifugate representing the largest moisture droplets proved to be much more acid than the rest of the moisture in butter, the pH being 4.65 as compared with 5.45 in the rest of the moisture.
The keeping quality of the butter should be the greater the finer the distribution of moisture. A butter which is overworked should undergo less bacterial deterioration than a butter with many large droplets. These computations will not hold for molds which have the power to grow from one droplet to the other, nor for some yeasts which form mycelial structures.
21. The Thermophilic Flora of Sugar in its Relation to Canning. E. J.
CAMERON AND C. C. WILLIAMS, National Canners Association
Research Laboratories, Washington, D. C. There are 3 groups of thermophilic spore bearing bacteria of major importance in the spoilage of nonacid canned vegetables. These are (1) the "flat sour" type, producing acid but no gas; (2) thermophilic anaerobes, forming acid and gas other than H2S; (3) thermopholic anaerobes, distinct from the second group in that there is considerable H2S production.
During the canning season of 1926 it was established that sugar was a vehicle of major importance in bringing thermophilic contamination to the canning plant. Spores furnished by the sugar served to inoculate susceptible points in the canning operation where, under faulty conditions of control, the bacteria thus supplied were able to increase.
Spores of "flat sour" type thermophiles were found in essentially all of the cane sugar samples examined. In the refined product counts as high as 100 per gram were obtained. Anaerobic thermophiles (no H2S) were encountered periodically. Anaerobic thermophiles (H2S) were found rarely but notably in one instance from a sample received from a canning which had suffered loss through spoilage by these bacteria.
" Four samples of the sugar used in making the syrup gave the following results: all 4 contained the "flat sour" type, 2 contained the "sulfur" type, and 1 contained the "hard swell" type of thermophiles. Four samples of salt, also used in making the syrup, revealed no spoilage organisms, the high concentration of salt used, however, making the results inconclusive. Of 9 samples of soil collected in fertilized fields, 89 per cent contained the "hard swell" organism, 66 per cent harbored the "sulfur" type and none of them revealed any organism of the "flat sour" type.
The spoilage organisms in 3 samples of manure were found to be as follows: the "hard swell" and "sulfur" types were present in all of the samples, while the "flat sour" type was not found in any of them.
Cannery 2. (Food-peas.) This cannery had not experienced excessive spoilage. Examination of line samples revealed an abundance of the "flat sour" type, but failed to show any of the "sulfur" or "hard swell" types. The greatest number of the "flat sour" type were found in peas immediately following their treatment in an accessory blanching tank. Cans of the product which had been efficiently cooked harbored Smoke from different sources (sawdust from hardwood, softwood and mixtures of both) showed practically no difference in bactericidal power after six hours' action upon the test organisms. The rate of reduction of non-spore-formers under experimental conditions was greatest between one-half to two hours of exposure to fairly weak smoke, with an initial weakening of the bacteria during the first half hour and the killing of the more resistant forms during the third hour of exposure. The more concentrated the smoke, the greater was the initial and the total rates of reduction. Bacterial spores were found to be very resistant against smoke, the resistance increasing with increasing age of the spore cultures; 71 per cent of the spores from a seven months old spore culture survived exposure to a dense smoke for seven hours, while non-sporing organisms were killed in one to two hours by the same smoke. Penetration of smoke was found to be fairly rapid through peptone-water, slow through a flour paste and very irregular through slices of fish muscle. The more concentrated the smoke the higher its penetrating power. Smoke constituents which had been absorbed by the smoked media during the exposure, continued to exert a bactericidal action upon the test organisms after the smoking process was finished. Formaldehyde vapors, containing 3 or more grams of formaldehyde per 100 cubic feet, approximately in the same concentration as they occur in ordinary smoke, have a decided bactericidal action. Formaldehyde is considered one of the chief bactericidal constituents of smoke. The resistance of bacteria against smoke is greatest in media of optimum salt concentration. The influence of the presence of proteins upon the bactericidal action of smoke was determined, using peptone solutions and fish extracts. Both were shown to have a decreasing-"quenching" action upon the effect of smoking, this was less conspicuous in case of dense smoke than when less dense smoke was used. The hydrogen-ion concentration of unbuffered media is greatly increased during smoking. The bactericidal action of smoke in buffered media was shown to be greatest in an acid medium, and decreasing constantly towards the alkaline side of neutrality.
IMMUNOLOGY AND COMPARATIVE PATHOLOGY SYMPOSIUM ON "BACTERIAL TOXINS" 1. The Nature of Diphtheria Toxin. ARTHUR LOCKE AND E. R. MAIN, St. Luke's Hospital, Chicago, Ill. The paper discusses: (1) the conditions which favor the production of toxin in cultures of toxicogenic diphtheria bacilli; (2) the properties and reactions of the toxin, in vitro; (3) the immunologic and histologic changes which follow its injection into animals; (4) the properties which diphtheria toxin shares in common with other toxins and with antigens in general; and (5) the conclusions which may be drawn as to the nature of diphtheria toxin. The principal new data presented relate to the mechanism of toxin production, the preparation and properties of a highly purified toxin, and the source of the latter's toxicity. The unique freedom of milk and milk products as agents in the dissemination of botulism is of great interest. Although fresh milk may ordinarily be used before bacterial growth has been sufficiently extensive to be dangerous from the standpoint of botulinum poisoning, such is not at all the case with cheese and certain other milk products. Indeed, from the standpoint of chemical composition, cheese would appear to be an excellent medium for the production of this toxin. The explanation which might appear valid is that the acidity of most types of cheese is sufficiently high to inhibit the growth of Clostridium botulinum, but such an explanation would not hold for all types of cheese, and from some of the experimental results which have been published concerning the acid limits for growth of this organism, would indicate that a complete explanation cannot be founded entirely on the basis of acidity in the case of any type of cheese. From our results on the destruction of toxins by bacteria it appeared plausible that some of the characteristic Illinois. This study was made with 17 strains of Bacterium enteritidis and Bacterium paratyphosum B (Aertrycke type) which were isolated from eases of food poisoning. All of these strains produced typical fatal infection in mice, when given by mouth. The organisms could regularly be recovered and identified.
Series of mice were fed by catheter: (1) heat-killed broth cultures, (2) autolyzed suspensions, and (3) sterile Berkefeld filtrates of broth cultures. The highest mortality, 41 per cent, occurred in the group fed with filtrates. No paratyphoid organisms could be recovered from these. The autolyzed suspensions had very little effect.
Curves were plotted showing the incidence of mortality, in these groups of mice, including the group fed with the living cultures. These showed that the greatest number of deaths among the mice fed with living organisms occurred on the fifth and sixth days after feeding, whereas in the group fed boiled broth cultures and filtrates, the highest death rate occurred between the tenth and fourteenth days. Mice injected intraperitoneally with these latter materials died in two to four days. Failure to recover paratyphoid bacteria from these latter groups suggested the presence in the ifitrates and broth cultures of a toxic substance whose action is usually masked by the quicker course of infection with the lving organisms.
Therefore, more than 300 mice were fed filtrates of cultures of various ages in different kinds of media. Constantly, a certain proportion of these mice died between the tenth and fourteenth days. They presented a uniform pathological picture at autopsy. No paratyphoid organisms could be recovered from them. Deaths did not occur in any series of mice kept under identical conditions, but fed with the uninoculated media.
Filtrates from cultures in different kinds of media varied greatly in their poison content: some lots of beef heart medium were associated with a mortality as high as 80 per cent; veal infusion broth was usually followed by the death of 20 to 40 per cent; some were uniformly nontoxic. Filtrates from twenty-four-hour cultures seemed most potent. The poison was not injured by autoclaving at 15 pounds for fifteen minutes.
There seems, undoubtedly, to be a heat resistant poison in young cultures of Bacterium enteritidis and Bacterium paratyphosum B (Aertrycke type) which is toxic for mice when taken by mouth. This poison seems to be different from the toxic principle previously described, which acts only on intravenous injection. Whether it is a bacterial toxin or is a poison formed by the action of the microorganisms on the medium, can be determined only by further investigation.
Properties of a Toxin Produced by an Organism Isolated in Periodic
Ophthalmia in the Horse. EDWARD C. ROSENow, Division of Experimental Bacteriology, The Mayo Foundation, Rochester, Minnesota. The incidence of the isolation of the organism in periodic ophthalmia and from feeds is discussed. The effect on injection m animals of filtrates containing the toxin, especially the specific affinity for the eye, heat resistance, solubility in ether, behavior towards adsorbing agents, and the preparation of an antitoxic serum in the horse are described. considered in an endeavor to identify the true intermediates and the extreme R types. It is pointed out that dissociation in Streptococcus strains is marked, and that most of the colony forms described for other bacterial species also occur in Streptococcus colonies. Some of the morphological cell changes accompanying the various colony changes are pointed out. The correlation between virulence and the S type, and avirulence and the R types is noted to hold true in natural spontaneous infections. Five-cubic centimeter quantities of plain infusion broth containing various concentrations of immune sera were distributed in test tubes. Serial transfers of each strain were made at forty-eight-hour intervals in homologous and non-homologous serum broth. Before making the transplants a loop of material was removed from each culture and spread on an agar plate. These plates were incubated eighteen hours and examined for the presence of the typical "S" and "R" colonies. "R" forms appeared in strain 209S after 5 serial transplants in homologous serum broth and in the 210S strain after 2 such transfers. "S" types appeared in strain 209R after the seventh transfer in homologous serum and in strain 210R after the sixth transfer. The number of variants in each strain increased with each successive transfer but the cultures never became completely dissociated under these conditions; some residual "S" or "R" organisms always remained. The "R" and "S" forms produced in this manner had all of the characteristics of the original "R" and "S" cultures.-No dissociation occurred in the "S" types when grown in the presence of "R" sera (30 transfers). "S" forms appeared in the "R" strains grown in the presence of the nonhomologous sera after 16 transfers but the number never became large with continued serial transplanting. The most favorable concentration of sera for inciting dissociation was 10 per cent. No dissociation of the strains was observed when serially cultured in broth containing like quantities of normal serum or in plain infusion broth of pH 6.5, 7.4 and 7.8 . Variants appeared, after two weeks' incubation, when large volumes (500 cc.) of broth containing 10 per cent homologous immune sera was inoculated. No dissociation occurred during two months' incubation of like volumes of ordinary broth pH 7.4. Intraperitoneal injections of the original "S" cultures in large doses (500 million) were virulent for guinea pigs. The "R" forms were nonvirulent. "S" types obtained by dissociation of the "R" types were as virulent as the original "S" cultures. Guinea pigs immunized by the "R" form were resistant to extremely large doses of the "S" form. The "S" form was more strongly antigenic. The view Of this group 237 were examined for the agglutinogen described by Simson in his study of the third agglutinating system in human blood and which was found associated with the A agglutinogen (Groups II and IV). Among Hawaiians the incidence of this agglutinogen was 100 per cent and was never found in the absence of A (Groups I and III).
In a small group of full-blooded Samoans the foIlowing percentage occurrence was found: Group I-38.8 per cent, Group II-28.9 per cent, Group III-26.3 per cent and Group IV-5.2 per cent. This gives a race index of 1.1.
A study of all available published data in regard to the race index shows its inadequacy for determining interracial relationships on that basis alone, and suggests rather that the percentage occurrence of all four groups must be taken into consideration. oculations were varied; (2) dose and total amount were constant and the interval of injections was varied; (3) dose and frequency of inoculations were constant while the total amount was varied; (4) dose, total amount and interval of injections were constant; (5) dose, total amount and interval of injections were varied; (6) total amount was constant, dose and frequency were varied; (7) total amount and frequency were constant, the dose varied; (8) In carbon monoxide atmosphere the original titer of 0.01 cc. changed to 0.06 to 0.08 cc. in 21 days, while after 29 days the complementary unit of the stored serum was greater than 1.0 cc.
In case of the carbon dioxide-treated serum the titer was maintained practically unchanged for 29 days. In 3 months a change from 0.03 to 0.05 cc. was observed. From one sample which had an original titer of 0.01 cc. a titer of 0.06 cc. was obtained after 129 days in storage. The replacement of air by carbon dioxide yielded the most satisfactory and promising results, aside from ease of employment. Consequently, storing of the complement in a COatmosphere has been made a routine procedure in the infectious abortion work at the Storrs Agricultural Experiment Station laboratory, and has been found during the past 8 or 9 months to be an effective and feasible means for preserving serum complement.
The method is simple and is generally carried out as follows: A small test tube containing either the diluted or undiluted complement is placed in a pint fruit jar having a tight-fitting cover. The top is placed slightly to one side and the end of a delivery tube from a carbon dioxide tank is lowered to the bottom of the jar. Carbon dioxide gas is run in slowly under i to 1 pound delivery pressure, and usually for not less than 2 to 3 minutes. The tube is withdrawn and the top clamped down. In order to insure complete or almost complete replacement of air, carbon dioxide application may be repeated, the jar resealed and placed in the ice box. By this method complement may be kept for 2 to 5 weeks with little loss in potency.
The procedure described here furnishes a means of preserving and storing left-over diluted complement as well as fresh undiluted complement for reasonable periods of time, and thus eliminates the necessity of collecting complement daily.
and only 4 had a fairly normal blood picture. The duodenal contents of 14 normals were also studied. The material in each case was collected with the duodenal tube (Jutte's modification) after thorough cleansing of the mouth and rinsing with 1:2000 potassium permanganate, the final position of the tube in the duodenum being determined by fluoroscopic examination.
Bacteriological examination of the material consisted only in plating on blood agar and recording the appearance of the plates, relative numbers of colonies, etc., and then identifying the various colonies.
The most striking observation was the regular appearance of a rich flora in practically all cases of achlorhydria and the almost complete absence of organisms in the specimens from the normals. In the achlorhydric material blood destroying organisms were extremely common and included hemolytic streptococci and staphylococci as well as hemolytic B. coli and other Gram negative bacilli. Green producing streptococci and other green producing colonies were observed frequently. B. alcaligenes was noted several times, pneumococci twice and Gram negative diplococci occasionally. B. coli was prominent in both of the permicious anemia cases.
Persistent achlorhydria is conducive to a copious growth of aerobic bacteria in the duodenum and this abnormal flora contains forms representative both of the mouth and of the lower levels of the digestive tube. 25, 50, 75 and 100 per cent it will be found that the greater the change in concentration in either direction, the greater the reduction in sensitiveness. These facts form the basis for antigen correction.
Epidemic Encephalitis in
If an antigen is less sensitive than standard requirements, presumably it is either too rich or too poor in lipoids. If too rich, it is diluted with cholesterolized alcohol; if too poor-and this can be readily recognized from its behavior with salt solution-it is concentrated by the addition of lipoids. The increase or decrease in concentration required to bring such an antigen to standard sensitiveness can be determined by making Kahn tests with syphilitic and non-syphilitic serum, using standard antigen as a control. If a new antigen is more sensitive than standard requirements, its sensitiveness may be reduced by increasing or by
